Glycerol-induced baroprotection in erythrocyte membranes.
A system for applying hydrostatic pressures up to 10,000 atm upon cell suspensions for time intervals from a few seconds to several minutes is described. The K+ content of toad red blood cells was used as an indication of the degree of membrane injury induced by the hyperbaric condition. It is practically not affected for pressures up to 2000 atm in experiments lasting 3 or 10 min. falling markedly for pressures of 5000 or 8000 atm. The duration of the applied pressure and its intensity are additive regarding the magnitude of the baroinjury. Glycerol, a cryoprotective agent. at 4.0 M, confers partial but significant baroprotection, which is characterized by a smaller decline of the cell K+ content of the glycerol-treated cells in comparison to the untreated cells, submitted to the same conditions of pressure and time. Baroinjury is compatible with a reversible mechanism. However, irreversible membrane damage occurs for a pressure of 8000 atm applied for 10 min. Baroinjury is discussed in terms of alterations of the lipid leaflet or of membrane proteins, and the mechanism of baroprotection in terms of stabilization of membrane components, under the effect of high pressure, by the association of glycerol with the proteins or the phosphate head groups of phospholipids.